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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An image processing system which changes into data of a display format drawing data 
containing an alphabetic character characterized by providing the following A font attribute 
information acquisition means to acquire attribute information on a font corresponding to said 
alphabetic character a display parameter which computes difference of a display parameter 
concerning whenever [ discernment / of said alphabetic character and its background ] — 
difference — a calculation means Attribute information on said font A conversion means to 
change into data of a display format a display parameter modification means to change a display 
parameter of said alphabetic character if needed, said alphabetic character, in which a display 
parameter was changed, and other drawing data according to difference of said display 
parameter 

[Claim 2] Attribute information on said font is an image processing system according to claim 1 
characterized by being at least one or such combination of size of a font, a class of font, and a 
typeface of a font. 

[Claim 3] It is the image processing system according to claim 1 characterized by having further 

a reference-value calculation means to compute a reference value from attribute information on 

said font, and for said display parameter modification means comparing difference and said 

reference value of said display parameter, and changing said display parameter. 

[Claim 4] Difference of said display parameter is an image processing system according to claim 

1 characterized by computing based on the color difference of said alphabetic character and its 

background. 

[Claim 5] Difference of said display parameter is an image processing system according to claim 
1 characterized by computing based on a lightness difference of said alphabetic character and 
its background. 

[Claim 6] In a record medium which recorded a program which makes a computer perform 
processing which changes drawing data containing an alphabetic character into data of a display 
format and in which computer reading is possible A font attribute information acquisition means 
to acquire attribute information on a font corresponding to said alphabetic character for a 
computer, a display parameter which computes difference of a display parameter concerning 
whenever [ discernment / of said alphabetic character and its background ] — difference — 
with attribute information on a calculation means and said font A display parameter modification 
means to change a display parameter of said alphabetic character if needed according to 
difference of said display parameter, and said alphabetic character, in which a display parameter 
was changed. A record medium which recorded a program as which other drawing data is made 
into a conversion means to change into data of a display format, and is operated and in which 
computer reading is possible. 

[Claim 7] An image processing system which performs screen treatment after changing into data 
of a display format drawing data containing an alphabetic character characterized by providing 
the following A screen size acquisition means to acquire information about size of said screen a 
display parameter which computes difference of a display parameter concerning whenever 
[ discernment / of said alphabetic character and its background ] — difference — a calculation 
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means Information about said screen size A conversion means to change into data of a display 
format a display parameter modification means to change a display parameter of said alphabetic 
character if needed, said alphabetic character, in which a display parameter was changed, and 
other drawing data according to difference of said display parameter, and a screen treatment 
means to perform screen treatment to data of a display format acquired by said conversion 
means 

[Claim 8] It is the image processing system according to claim 7 characterized by having further 

a reference-value calculation means to compute a reference value from information about said 

screen size, and for said display parameter modification means comparing difference and said 

reference value of said display parameter, and changing said display parameter. 

[Claim 9] Difference of said display parameter is an image processing system according to claim 

7 characterized by computing based on the color difference of said alphabetic character and its 

background. 

[Claim 10] Difference of said display parameter is an image processing system according to claim 
7 characterized by computing based on a lightness difference of said alphabetic character and 
its background. 

[Claim 1 1] In a record medium which recorded a program which makes a computer perform 
processing which performs screen treatment after changing drawing data containing an 
alphabetic character into data of a display format and in which computer reading is possible A 
screen size acquisition means to acquire information concerning size of said screen in a 
computer, a display parameter which computes difference of a display parameter concerning 
whenever [ discernment / of said alphabetic character and its background ] — difference — 
with information about a calculation means and said screen size A display parameter modification 
means to change a display parameter of said alphabetic character if needed according to 
difference of said display parameter, and said alphabetic character, in which a display parameter 
was changed, A record medium which recorded a program which considers as a screen 
treatment means to perform screen treatment, and is operated to data of a display format 
acquired by conversion means to change other drawing data into data of a display format, and 
said conversion means and in which computer reading is possible. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the record 
medium which recorded the program which makes a computer perform the image processing 
system and such processing in which screen treatment is performed and in which computer 
reading is possible, after changing into the data of a display format the drawing data containing 
the image processing system and alphabetic character which change the drawing data containing 
an alphabetic character into the data of a display format about an Image processing system and 
a record medium. 
[0002] 

[Description of the Prior Art] When the image data containing an alphabetic character is 
displayed on indicating equipments, such as a CRT (Cathode Ray Tube) monitor and a printer, 
after carrying out synthetic processing of the font data and the image data of an alphabetic 
character and changing into the data (for example, bit map data etc.) of a display format, the 
display output was carried out to CRT or the recording paper. 

[0003] By the way, when a foreground color with the image used as an alphabetic character and 
its background etc. was near, there was a case where the readability of an alphabetic character 
fell. Then, in order to raise the readability of an alphabetic character, the image which it is going 
to display was divided into the alphabetic character field and the image field, and the technique 
of performing edge enhancement processing etc. only to an alphabetic character field was 
proposed. 

[0004] For example, invention which raises the readability of an alphabetic character (or line 
drawing) is indicated by JP,9-167222,A by dividing into two. (A) alphabetic character field, a line 
drawing field, and (B) image field, the image data described with the **-JI description language, 
raising the contrast of only an alphabetic character field and a line drawing field, or emphasizing 
an edge. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the image with which the alphabetic 
character field and the image field have lapped, in order to also emphasize the image field where 
the emphasis processing performed to the alphabetic character field serves as a background of 
an alphabetic character, there was a trouble that the readability of an alphabetic character may 
not improve. 

[0006] Then, the color of an alphabetic character and a background is compared and invention 
which emphasizes an alphabetic character is indicated by JP,7-256972,A by changing the color 
of an alphabetic character. In this invention, an alphabetic character is compared with a 
background, when such concentration and colors are within the limits of predetermined, the 
concentration and color of an alphabetic character are changed, and improvement in the 
readability of an alphabetic character is in drawing. 

[0007] However, it is thought of that the readability of an alphabetic character falls, the case 
where an alphabetic character is small, when the line breadth of an alphabetic character is thin, 
and not only when the color of an alphabetic character and a background is near, but when. Also 
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in this case, in order to make an alphabetic character clear, there was a trouble that the method 
indicated by JP,7-256972,A was inadequate. 

[0008] Moreover, when screen treatment was performed to image data, there was a trouble that 
an alphabetic character with small size and an alphabetic character with thin line breadth 
became not clear depending on the size of a screen. 

[0009] This invention is made in view of such a point, are concerned, there is nothing to the 
class, the size, or a concentration difference and a color difference with a background of the 
font to be used, and the image processing system which makes it possible to always display the 
high alphabetic character of readability is offered. 

[0010] Moreover, are concerned, there is none of other objects of this invention in the size of 
the screen to be used, and the image processing system which makes it possible to always 
display the high alphabetic character of readability is offered. 
[0011] 

[Means for Solving the Problem] In an image processing system which changes drawing data 
containing an alphabetic character into data of a display format in order to solve the above- 
mentioned technical problem in this invention A font attribute information acquisition means to 
acquire attribute information on a font corresponding to said alphabetic character, a display 
parameter which computes difference of a display parameter concerning whenever 
[ discernment / of said alphabetic character and its background ] — difference — with a 
calculation means A display parameter modification means to change a display parameter of said 
alphabetic character if needed according to attribute information on said font, and difference of 
said display parameter, An image processing system characterized by having a conversion means 
to change into data of a display format said alphabetic character in which a display parameter 
was changed, and other drawing data is offered. 

[0012] Here, a font attribute information acquisition means acquires attribute information on a 
font corresponding to an alphabetic character. A display parameter calculus-of-finite- 
differences appearance means computes difference of a display parameter concerning whenever 
[ discernment / of an alphabetic character and its background ]. A display parameter 
modification means changes a display parameter of an alphabetic character if needed according 
to Attribute information on a font, and difference of a display parameter. A conversion means 
changes into data of a display format ah alphabetic character in which a display parameter was 
changed, and other drawing data. 

[0013] Moreover, after changing drawing data containing an alphabetic character into data of a 
display format, it sets to an image processing system which performs screen treatment. A 
screen size acquisition means to acquire information about size of said screen, a display 
parameter which computes difference of a display parameter concerning whenever 
[ discernment / of said alphabetic character and its background ] — difference — with a 
calculation means A display parameter modification means to change a display parameter of said 
alphabetic character if needed according to information about said screen size, and difference of 
said display parameter, A conversion means to change into data of a display format said 
alphabetic character in which a display parameter was changed, and other drawing data. An 
image processing system characterized by having a screen treatment means to perform screen 
treatment, to data of a display format acquired by said conversion means is offered. 
[0014] Here, a screen size acquisition means acquires information about size of a screen. A 
display parameter calculus-of-finite-differences appearance means computes difference of a 
display parameter concerning whenever [ discernment / of an alphabetic character and its 
background ]. A display parameter modification means changes a display parameter of an 
alphabetic character if needed according to information about screen size, and difference of a 
display parameter. A conversion means changes into data of a display format an alphabetic 
character in which a display parameter was changed, and other drawing data. A screen treatment 
means performs screen treatment to data of a display format acquired by conversion means. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. Drawin g 1 is principle drawing explaining the principle of operation of 
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this invention. 

[0016] the image processing system concerning [ as shown in this drawing ] this invention — the 
font attribute information acquisition means 1 and a display parameter — difference — it is 
constituted by the calculation means 2, the reference-value calculation means 3. the display 
parameter modification means 4, and the conversion means 5. 

[0017] Here, the font attribute information acquisition means 1 acquires the attribute information 
on the font corresponding to the alphabetic character (this example alphabetic character "A") 
contained in the data i1 used as a processing object. 

[0018] As attribute information on a font, the size of a font, the class of font, and the typeface 
of a font are used. The display parameter calculus-ofHinite-differences appearance means 2 
computes the difference of the display parameter concerning whenever [ discernment / of the 
alphabetic character contained in the data i1 used as a processing object, and its background 
(this example triangle) ]. 

[0019] Here, whenever [ discernment ] shows the degree of the ease which discriminates from 
an alphabetic character from a background. Moreover, as a display parameter concerning 
whenever [ discernment ], display concentration, lightness, or the color difference is used, for 
example. Furthermore, readability means that cognition is possible by making an alphabetic 
character into the alphabetic character. - > . . 
[0020] The reference-value calculation means 3 computes the reference value used as the 
criteria of the decision at the time of changing a display parameter in the display parameter 
modification means 4 from the attribute information on a font. In addition, a small value is set up 
when whenever [ discernment / of an alphabetic character ] is high as for this reference value. 
[0021] As the calculation method of a reference value, since the readability of an alphabetic 
character is high when the size of a font is large, as compared with the case where the size of a 
font is small, a small reference value is set up, for example. Moreover, when the class of font is a 
block letter, since readability is high, a small reference value is set up. Furthermore, since 
readability is high similarly when the typeface of a font is a bold object, a small reference value is 
set up. ^ 

[0022] The display parameter modification means 4 changes the display parameter of an 
^ alphabetic character in the direction which compares the difference and the reference value of a 
display parameter, for example, the difference of a display parameter increases when the 
difference of a display parameter is under a reference value. 

[0023] For example, it is the case that the readability of the font used is low (when a reference 
value is large), and when the difference of a display parameter is small, and the display 
concentration of an alphabetic character is small compared with a background, the display 
concentration of an alphabetic character is changed into a still smaller value. On the contrary, 
when the display concentration of an alphabetic character is large compared with a background, 
the display concentration of an alphabetic character is changed into a still larger value. 
[0024] The conversion means 5 changes into the data (for example, bit map data) of a display 
format the alphabetic character in which the display parameter was changed, and other drawing 
data. Next, actuation of the above principle drawing is explained. 

[0025] The font attribute information acquisition means 1 acquires the attribute information on 
the font corresponding to the alphabetic data "A" contained in the data i1 set as the object of 
processing. For example, it is acquired that a font size is a "12-point head'', and the class of 
font is a "Mincho typeface" as attribute information, and the typeface of a font is a "bold 
object." 

[0026] The reference-value calculation means 3 computes a reference value from the acquired 
attribute information. That is, the reference-value calculation means 3 computes a reference 
value by adding suitably the value given to each attribute of a font, respectively, and carrying out 
predetermined conversion to the acquired value. 

[0027] The display parameter calculus-of-finite-differences appearance means 2 computes the 
difference of the display concentration and the display concentration of a background of the 
alphabetic character "A" contained in the data i1 of a processing object. The display parameter 
modification means 4 changes the display parameter of an alphabetic character, when the 
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difference of a display parameter is under a reference value. 

[0028] For example, when it is the case that the display concentration of an alphabetic character 
is lower than that of a background and the difference of a display parameter is under a reference 
value, the display parameter of an alphabetic character is changed so that the display 
concentration of an alphabetic character may become still lower. 

[0029] On the contrary, when it is the case that the display concentration of an alphabetic 
character is higher than that of a background and the difference of a display parameter is under 
a reference value, the display parameter of an alphabetic character is changed so that the 
display concentration of an alphabetic character may become still higher. 

[0030] The conversion means 5 changes the data 11 used as a processing object into the bit map 
data which is data of a display format. And the display output of bit map data i2 obtained as 
mentioned above is carried out as an image to CRT or the recording paper. 
[0031] Since according to this invention the font attribute of an alphabetic character is also 
taken into consideration and the display parameter of an alphabetic character was changed as 
shown above, the high display of readability can always be performed irrespective of the size, 
class, or typeface of a font. 

[0032] Next, the gestalt of operation of this invention is explained. Drawin g 2 is the block 
diagram showing the example of a configuration of the gestalt of operation of this . invention. As 
shown in this drawing, the image processing system concerning this invention is constituted by 
the edge list generation section 20. the alphabetic character background color extract section 
30, the alphabetic character color converter 40. and the bit map expansion section 50. 
[0033] In draMng 2 , print data 10 are described with the description language which can be 
processed with an image processing system, and are generated in the personal computer and 
workstation which are not illustrated from the document data created with the application 
program which performs document preparation, document edit, etc. Although the target 
description language is GDI (Graphics Device Interface), the **-JI description language 
represented by PDF (Portable Document Format) represented by Acrobat and PostScript may 
be used for it at this example. 

[0034] In addition, as a drawing object drawn with print data 10. there are an alphabetic 
character; a graphic form (line drawing), and a raster. Here, the raster shall be constituted by the 
"outline" which shows the periphery of the "raster data" which is image datas, and raster data. 
[0035] The edge list generation section 20 compounds the display list which generated the 
display list for drawing an alphabetic character, a graphic form, or the outline of a raster per 
drawing object first, next was obtained, and generates the edge list which consists of the starting 
point, an end point, its color information, etc. on the drawing object contained in each scan line. 
[0036] The alphabetic character background color extract section 30 specifies the background, 
when a drawing object is an alphabetic character, and it extracts the color (background color) 
from an edge list. The alphabetic character color converter 40 changes an alphabetic character 
color according to the background color extracted in the alphabetic character background color 
extract section 30, and the attribute of an alphabetic character. 

[0037] The bit map expansion section 50 develops the edge list (edge list containing the 
alphabetic character in which color conversion was performed) supplied from the alphabetic 
character color converter 40 to a bit map. Next, the details of the body of this image processing 
system are explained. 

[0038] First, the edge list generation section 20 is explained to details. Drawing 3 is the block 
diagram showing the example of a configuration of the edge list generation section 20. As shown 
in this drawing, the edge list generation section 20 consists of print-data interpretation section 
20a, display list processing section 20b. raster-data processing section 20c, and raster-data 
buffer 20d and edge list-processing section 20e. 

[0039] Here, print-data interpretation section 20a starts a token from the inputted print data 
according to the syntax of the description language. And a token is interpreted and a token is 
changed into a corresponding internal instruction, its argument, etc. 

[0040] The internal instruction consists of a drawing instruction which directs drawing of an 
alphabetic character, a graphic form, and the outline of a raster, and a drawing condition 
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instruction which sets up information required for drawing like a color or a line attribute. 
[0041] Print-data interpretation section 20a chooses the internal instruction corresponding to an 
alphabetic character, a graphic form, and the outline of a raster among the internal instructions 
which carried out in this way and were generated, and supplies it to display list processing 
section 20b. In addition, the drawing instruction for drawing raster data and the raster data itself 
are supplied to raster-data processing section 20c. 

[0042] Display list processing section 20b generates the edge data which constitutes first the 
outline of the object drawn according to the drawing instruction of an alphabetic character and a 
graphic form. And from the obtained edge data, the display list which consists of the starting 
point of an edge, an inclination, and an edge and the number of crossovers of a scan line is 
generated, and edge list-processing section 20e is supplied. Moreover, the display list which 
shows the outline of raster data based on the length of raster data and the horizontal magnitude 
which were transmitted to raster-data processing section 20c from print-data interpretation 
section 20a is generated, and edge list-processing section 20e is supplied. 

[0043] Raster-data processing section 20c processes the color space conversion which changes 
the color space of raster data into the color space of an output unit, and outputs it to raster- 
data buffer 20d while it performs coordinate transformation to the target raster data according 
to the drawing instruction. of a raster.:. ~ - .-^ ... 

[0044] Raster-data buffer 20d, the raster data supplied from raster-data processing section 20c 
are stored temporarily. Edge list-processing section 20e changes the display list generated by 
display list processing section 20b and raster-data processing section 20c into the edge list 
which consists of the starting point, an end point, its color information, etc. for every scan line. 
[0045] Next, actuation of the gestalt of the above operation is explained. Suppose that the print 
data 10 described by GDI etc. were inputted now. Then, print-data interpretation section 20a 
obtains an internal instruction and an argument by starting a token from print data 10 and 
interpreting to the token first. 

[0046] And the thing corresponding to an alphabetic character or a graphic form is supplied to 
display list processing section 20b among the internal instruction with which print-data 
interpretation section 20a was obtained, or an argument, and the thing corresponding to a raster 
is supplied to raster-data processing section 20c. Furthermore, the information which shows the 
size of raster data is supplied to display list processing section 20b. 

[0047] Display list processing section 20b generates iai display list per each drawing object from 
the internal instruction supplied from print-data interpretation section 20a, or an argument. 
[0048] D raw ing 4 is drawing showing an example of the data structure of the display list 
corresponding to an alphabetic character. As shown in this drawing, the display list 
corresponding to an alphabetic character is constituted by a header unit 60, the list section 61, 
and the connection eel 62. 

[0049] A header unit 60 is TypelD (ID which shows an alphabetic character in this case) which 
shows the class of drawing object. It consists of pointers of De Dis prairie SUTOHE of the color 
information which shows the class of color which smears away a drawing object, the alphabetic 
character attribute information mentioned later, the number of y lists which is a total of y 
bucket, the number of connection eels which is a total of the eel connected with y lists each, 
and the following drawing object. 

[0050] The list section 61 consists of a y bucket and a connection cel. y bucket consists of scan 
line y equivalent to the y-coordinate value of the starting point of the inputted vector data of 
each drawing object, and a cell pointer which is a pointer to the first connection eel 62. In 
addition, y bucket with which the connection eel 62 does not exist is not registered into the list 
section 61. 

[0051] The connection eel 62 consists of connection flags which show whether **x which are 
the x-coordinate value of the starting point of the inputted vector data of each drawing object 
and the delta value of x per scan line of the vector data, deltay which is the number of the scan 
lines which intersect the vector data, and different vector data which makes the scan line y the 
starting point exist. 

[0052] In addition, a connection flag adds a flag "1", when the following connection eel exists. 
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and when the connection eel is the last, it adds the flag "0" showing EOC (End Of Cell). 
[0053] Next, the details of the alphabetic character attribute information on a header unit 60 are 
explained. Alphabetic character attribute information is the information about whether the 
readability of the font to be used is high, and the size of a font, the class of font, and the 
typeface of a font are computed as a parameter. 

[0054] If the parameter concerning the font size of an alphabetic character is set to vl and the 
parameter concerning the class and font face of a font is now set to v2 and v3, respectively, the 
alphabetic character attribute information v will be computed by the following formulas. 
[0055] 

v=f (vl, v2, v3) ... (1) 

With the gestalt of this operation, since a total function is adopted as a function f, a formula (1) 
is shown as follows. 
[0056] v=v1+v2+v3 ... (2) 

In addition, v1-v3 are calculated as follows. First, vl is calculated as follows. That is, if a font 
size is set to s (point), vl will be determined as follows by the value of s. 

[0057] s< 7 In the case v1=37 <=s<10 In the case v1=210 <=s<13 In the case v1=1 13<=s In the 

case v2 is determined as v1= zero-order as follows according to the class of font. 

[0058] case where a font is a block letter Case where 2= vO font is lightface v2=2 case where 

it is the other font v3 is determined as the 2= vl last as follows according to the typeface of a 

font. 

[0059] When a typeface is a Bold object When 3= vO typeface is an Italic object When 3= v2 
typeface is other The alphabetic character attribute information v is acquired by substituting for 
a formula (2) v3=l, and vl-v3 which were calculated as mentioned above. 
[0060] Thus, it stores in a header unit 60 by making into alphabetic character attribute 
information the value of v for which it asked. Next, the display list of a graphic form is attached 
and explained. 

[0061] Drawing 5 is drawing showing an example of the data structure of the display list 
corresponding to a graphic form. It is TypelD (ID which shows a graphic form in this case) a 
header unit 70 indicates the class of drawing object to be in this drawing. It consists of pointers 
of De Dis prairie SUTOHE of the number of y lists which is a total of color information and y 
bucket which shows the class of color which smears away a drawing object, the number of 
connection eels which is a total of the eel connected with y lists each, and the following drawing 
object. 

[0062] The list section 71 consists of a y bucket and a connection eel 72, and this of it is the 
same as that of the ease of the display list of an alphabetic character. Then, the display list of a 
raster is explained. 

[0063] Drawing 6 is drawing showing an example of the data structure of the display list 
corresponding to a raster. It is TypelD (ID which shows a raster in this case) a header unit 80 
indicates the class of drawing object to be in this drawing. It consists of pointers of De Dis 
prairie SUTOHE of the number of connection eels which is a total of the information which 
shows the data size (number of bits per pixel) of raster data, the data address which shows the 
start address of the data stored in raster-data buffer 20d, and the eel connected with y lists 
each, and the following drawing object. 

[0064] The list section 81 consists of a y bucket and a connection eel 82, and this of it is the 
same as that of the case of the display list of an alphabetic character and a graphic form. In 
addition, the data for drawing the outline of a raster is stored in the list section 81 of the display 
list of a raster, and the information about the raster data stuck in the drawn outline is stored in 
the header unit 80. 

[0065] It returns to d raw ing 3 and the alphabetic character and graphic form which were 
generated by display list processing section 20b, and the display list of a raster are supplied to 
edge list-proeessing section 20e. 

[0066] On the other hand, the internal instruction corresponding to the raster data and raster 
data which were outputted from print-data interpretation section 20a is supplied to raster-data 
processing section 20e. Raster-data processing section 20e processes the color space 
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conversion which changes the color space of raster data into the color space of an output unit, 
and outputs it to raster-data buffer 20d while it performs coordinate transformation to the 
target raster data according to the supplied internal instruction. 

[0067] Raster-data buffer 20d, when the raster data supplied from raster-data processing 
section 20c are stored temporarily and there is a demand from edge list-processing section 20e, 
it is being begun suitably to read raster data and they are supplied. 

[0068] Edge list-processing section 20e changes a display list into the edge list shown in drawing 
7 . Here, an edge list eliminates and compounds duplication of a display list, and shows the field 
which each object occupies on a scan line. 

[0069] In the example shown in drawm^^ , the edge list 90 of alphabetic characters, the edge 
list 91 of graphic forms, and the edge list 92 of rasters are connected with 3rd y bucket in order. 
Therefore, it turns out that the alphabetic character, the graphic form, and the raster are 
arranged in order in the 3rd scan line. 

[0070] The edge list 90 of alphabetic characters consists of drawing object distinction flag 90a, 
starting point 90b, end point 90c, 90d [ of color information ], alphabetic character attribute 
information 90e, and connection flag 90f. 

[0071] Drawing object distinction flag 90a is for distinguishing the class of drawing object, and, in 
the case of an alphabetic character, is set as "00." Starting point 90b and end point 90c show 
the starting point and the end point of an alphabetic character field on a scan line. 90d of color 
information is the color information (for example, value of RGB etc.) which shows in what color a 
drawing object is smeared away. It is constituted. Alphabetic character attribute information 90e 
is a value acquired by the formula (2) mentioned above. It is shown connection flag 90f whether 
the following drawing object exists on the same scan line. In addition, connection flag 90f, when 
the following drawing object exists, a flag "1" is added, and when it is the last drawing object, the 
flag "0" which shows EOC is added. 

[0072] The edge list 91 of graphic forms consists of drawing object distinction flag 91a, starting 
point 91b, end point 91c, 91 d of color information, and connection flag 91 e. Drawing object 
distihction flag 91a is for distinguishing the class of drawing object, and, in the case of a graphic 
form, is set as "01," Starting point 91b and end point 91c show the starting point and the end 
point of a graphic form field on a scan line. 91 d of color information is constituted by the color 
information which shows in what color a drawing object is smeared away. Connection flag 91 e 
shows whether the following drawing object exists on the same scan line. 

[0073] The edge list 92 of rasters consists of drawing object distinction flag 92a, starting point 
92b, end point 92c, pointer 92d to raster data, and connection flag 92e. 

[0074] Drawing object distinction flag 92a is for distinguishing the class of drawing object, and, in 
the case of a raster, is set as "10." Starting point 92b and end point 92c show the starting point 
and the end point of a raster field on a scan line. Pointer 92d to raster data is a pointer which 
directs the raster-data buffer 20d address corresponding to starting point 92b. Connection flag 
92e shows whether the following drawing object exists on the same scan line. 
[0075] In addition, the field specified by the starting point and the end point of each object does 
not have a cage duplication portion independently mutually. Next, the generation method of such 
an edge list is explained. 

[0076] In edge list-processing section 20e, processing to compound is performed, after 
developing the display list supplied from display list processing section 20b. The details of this 
processing are shown below. 

[0077] Drawing 8 is drawing showing the example of expansion of a display list. In this drawing, 
drawing 8 (A) is the display list of a graphic form (three square shapes), and drawing 8 (B) is 
drawing which developed the display list of drawing 8 (A). 

[0078] Two eels are connected to the bucket of y1 of the list section in this example. The 
starting point is x4, and an inclination is **x', and the number of crossovers with a scan line of 
the 1st eel is **y'. Moreover, the starting point is x4, and an inclination is **x". and the number 
of crossovers with a scan line of the 2nd eel is **y." 

[0079] Expansion of these eels acquires the graphic form (triangle) shown in drawing 8 (B). Next, 
the starting point and the end point in each scan line are searched for from the graphic form 
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developed and acquired. That is, as drawin g 8 (B) shows, in the case where a y-coordinate is 1, 
the starting point and an end point are x4. In the case where a y-coordinate is 2, the starting 
point and an end point are x3 and x5, and are x4+*^x' and x4+deltax" at details. Similarly, all the 
x-coordinate values that intersect a scan line are calculated. 

[0080] Then, an edge list with the information on the starting point for every scan line, an end 
point, and a color is generated from the calculated x-coordinate value. The example of 
generation of an edge list is shown in drawin g 9 . In this drawing, when y bucket is y1, since 
TypelD of a display list is a graphic form, a drawing object distinction flag is set to "01", and 
since the starting point and an end point do not have other edges on the scan line where c and 
the connection flag of x4 and a color are the same, it serves as EOC. 

[0081] Moreover, when y bucket is y2, since a drawing object distinction flag is a graphic form, it 
is set to "01", and x3, x5, and a color are set to c by the starting point and the end point. 
Moreover, since a connection flag does not have other edges on the same scan line, it serves as 
EOC. 

[0082] Similarly, an edge list is generated from all y buckets with which a eel exists. Next, how to 
compound an edge list is explained. Drawing 10 is drawing showing the synthetic example of an 
edge list. In this drawing, since the x-coordinate value of a graphic form is from 10 to 20 and the 
.x-coordinate value of an alphabetic. character is from 15 to 25 when repeating the edge list .of. . 
alphabetic characters ( drawing 10 (B)) after the edge list of graphic forms ( drawin g 10 (A)), 
even the x-coordinate values 15-20 will lap. In that case, according to the sequence of being 
superimposed on a drawing object, the portion which the drawing object of the direction which 
turns down superimposes is deleted. 

[0083] Here, supposing the direction of a graphic form turns down, the x-coordinate value of a 
graphic form will be changed from 10 by 15. Consequently, the compound edge list becomes like 
draw ing 10 (B). Similarly, all edge lists are compounded. 

[0084] As mentioned above, the edge list generated in edge list-processing section 20e is 
supplied to the alphabetic character background color extract section 30 shown in drawing 2 . 
The alphabetic character background color extract section 30 extracts the color (background 
color) of the background of an alphabetic character from an edge list. This processing is 
explained with reference to drawing 11.' . , , ^ 

[0085] Drawin g 1 1 is a flow chart explaining an example of the processing which the alphabetic 
character background color extract section 30 performs. Initiation of this flow chart performs the 
following processings. 

[SI] alphabetic-character background color extract section 30 investigates y bucket with which 
a connection eel exists first, and acquires the connection eel of the beginning of the y bucket. 
[S2] alphabetic-character background color extract section 30 judges whether the acquired 
connection eel is the thing of an alphabetic character. That is, the alphabetic character 
background color extract section 30 judges whether the drawing object distinction flag of the 
acquired connection eel is "00", when it is "00", it progresses to step S3, and when other, it 
progresses to step S7. 

[S3] alphabetic-character background color extract section 30 acquires the following connection 
cel. 

[S4] alphabetic character background color extract section 30 judges whether the acquired 
connection eel adjoins an alphabetic character. That is. when the connection eels which the 
connection eel judged at step S2 to be an alphabetic character and the connection eel acquired 
at step S3 adjoined, and were acquired at step S3 are connection eels other than an alphabetic 
character, the alphabetic character background color extract section 30 progresses to step S5 
noting that it detects the background of an alphabetic character, and when other, it progresses 
to step S6. 

[S5] alphabetic-character background color extract section 30 supplies the color information on 
the connection eel judged in step S2 to be an alphabetic character (alphabetic character color), 
and the color information on the connection eel acquired in step S3 (background color) to the 
alphabetic character color converter 40. 

[S6] alphabetic-character background color extract section 30 sets a background color to "0", 
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and supplies the color information (alphabetic character color) and the background color (= 0) of 
the connection eel Judged in step S2 to be an alphabetic character to the alphabetic character 
color converter 40. 

[0086] In addition, when branching to step S6, there are [ ****** ] two kinds, the case where 
alphabetic characters have lapped, and when a background does not exist, and in such a case, it 
is made not to perform color conversion of an alphabetic character by setting a background 
color to "0." 

[S7] alphabetic-character background color extract section 30 Judges whether a connection flag 

is EOC, in EOC, progresses at step S8, and when other, it progresses to step S9. 

[SB] alphabetic-character background color extract section 30 progresses to step S10, when it 

judges and exists [ whether an unsettled connection eel exists and ], and when other, it ends 

processing. 

[S9] alphabetic character background color extract section 30 acquires the following connection 
flag, and returns to step S2. 

[S10] alphabetic-character background color extract section 30 acquires the connection eel of 
the beginning of the following y bucket, and returns to step S2. 

[0087] As shown in drawin g 12 (A), when it is superimposed on the graphic form whose 
..background color is b, . and the alphabetic character "A'' whose alphabetic character color-is- a,— 
for example according to the above processing, the alphabetic character color a and the 
background color b are extracted, and the alphabetic character color converter 40 is supplied. 
[0088] Here, in drawin g 12 (B), to the n-th y bucket yn, five connection eels are connected, the 
1 st and the 3 or 5th connection eel support the background, and, on the other hand, the 2nd and 
the 4th connection eel support the alphabetic character. In this case, since the connection eel 
and background (image) of an alphabetic character acOoin each other, b is. acquired from the 1st . 
and the 3 or 5th connection eel as a background color, and a is acquired from the 2nd and the 
4th connection eel as an alphabetic character color. 

[0089] The alphabetic character color and background color which were extracted as mentioned 
above are supplied to the alphabetic character color converter 40. First, the alphabetic character 
color converter 40 computes the color difference of a background color and an alphabetic, 
character color, computes a reference value from alphabetic character attribute information, and 
compares the color difference with a reference value, and changes an alphabetic character color 
if needed. - 

[0090] That is, the alphabetic character color converter 40 searches for the color difference by 
the following methods with reference to the alphabetic character color received from the 
alphabetic character background color extract section 30, and a background color. Here, an 
alphabetic character color is set to a, a background color is set to b, and the case where a color 
is expressed with RGB is explained. 

[0091] They are Ra. Ga, and Ba about RGB each component of the alphabetic character color a. 
It carries out and they are Rb, Gb, and Bb about RGB each component of the background color 
b. When it carries out, they are Re, germanium, and Be about the difference of the alphabetic 
character of RGB each color, and the color of a background. It carries out and asks by the 
degree type. 
[0092] Re =Ra-Rb ... (3) 
Re =Ga-Gb ... (4) 
Be =Ba-Bb ... (5) 

Next, color difference **ERGB It asks by the degree type. 
[0093] 

**ERGB =(Re2+germanium2+Be2) 1/2 ... (6) 

Color difference **Estd of criteria which can discriminate a background from an alphabetic 
character It is referred to as 10 and the alphabetic character attribute information v amends this 
value as follows. That is, since the alphabetic character attribute information v is expressed in 
eight steps from 0 to 7, a degree type amends it. 
[0094] 

**Estd =**Estd+(v-3) x2 ... (7) 
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And color difference deltaERGB **Estd When it is above, color conversion is not performed, but 
color difference deltaERGB is **Estd. Color conversion is performed when it is the following. 
Moreover, a color is not changed when a background color is "0." 

[0095] Color difference deltaERGB Converted quantity **E It asks by the degree type. 
**E=(**Estd-**ERGB)/31/2 ... (8) 

Moreover, it judges [ the value of an alphabetic character color is made to increase / or or ] by 
the following method whether reduction is carried out. That is, the value of an alphabetic 
character color is larger than the value of a background color, or since it is the same, the value 
of an alphabetic character color is made to increase, when a degree type is realized. 
[0096] Re+germanium+Be >=0 ... (9) 

On the other hand, since the value of an alphabetic character color is smaller than the value of a 
background color when a degree type is realized, the value of an alphabetic character color is 
decreased. 

[0097] Re+germanium+Be <0 ... (10) 

Here, when making the value of an alphabetic character color increase, only increases the 
value of RGB each color, respectively, 
[0098] Ra =Ra+deltaE ... (1 1 ) 

.Ga-=Ga+deltaE ...Xl2)..v-. . - . . 

Ba =Ba+deltaE ... (13) 

On the other hand, when decreasing the value of an alphabetic character color, only ^E reduces 
the value of RGB each color, respectively. 
[0099] Ra =Ra-deltaE ... (14) 
Ga=Ga-deltaE... (15) 
Ba=Ba-deltaE... (16) 

However, it is referred to as 0, when the value of Ra, Ga, and Ba exceeds 255 and it becomes 
255 and a negative value. 

[0100] Ra which asked the last for the value of the color Information on the edge list 
corresponding to an alphabetic character above, Ga, and Ba It changes into a value. As 
mentioned above, the edge list from which the alphabetic character color was changed if needed 
is supplied to the bit map expansion section 50. 

[0101] The bit map expansion section 50 develops the supplied edge list to the bit map which is 
data of a display format. Drawing 13 is a flow chart explaining an example of the processing 
performed in the bit map expansion section 50. Initiation of this flow chart performs the following 
processings. 

[S20] bit-map expansion section 50 secures the memory for storing the generated bitmapped 
image. 

[S21] bit-map expansion section 50 investigates y bucket with which a connection eel exists 
first, and acquires the connection eel of the beginning of the y bucket. 

[S22] bit-map expansion section 50 judges whether the acquired connection eel is the thing of 
an alphabetic character or a graphic form. That is, the bit map expansion section 50 judges 
whether the drawing object distinction flag of the acquired connection eel is "00" or "01", when 
it is "00" or "01", it progresses to step S23, and when other, it progresses to step S25. 
[S23] bit-map expansion section 50 acquires the starting point, an end point, and color 
information from the acquired connection cel. 

[S24] bit-map expansion section 50 arranges the color information acquired at step S23 into the 
portion to which memory is equivalent. 

[S25] bit-map expansion section 50 acquires the starting point, an end point, and a data address 
from the acquired connection cel. 

With reference to the data address acquired in step S25. [S26] bit-map expansion section 50 
reads raster data from raster-data buffer 20d. and arranges them to the predetermined field of 
memory. 

[S27] bit-map expansion section 50 judges whether a connection flag is EOC, when it is EOC, it 
progresses to step S28. and when other, it progresses to step S29. 

[S28] bit-map expansion section 50 progresses to step S30, when it judges and exists [ whether 
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the unsettled connection eel exists and ], and when other, it ends processing. 

[S29] bit-map expansion section 50 acquires the following connection eel, and returns to step 

S22. 

[S30] bit-map expansion section 50 acquires the connection eel of the beginning of the following 
y bucket, and returns to step S22. 

[0102] According to the above processings, an edge list can be developed to a bit map. Drawin g 
14 is drawing showing an example in case an edge list is developed by the bit map. 
[0103] In the example shown in drawing 14 (A), the alphabetic character, the graphic form, and 
the connection eel corresponding to a raster are connected to the 1st bucket. A value 200 is 
arranged [ to / the 3rd train / from / the 1st train / of the 1st scan line ] as the starting point 
shows the bucket corresponding to the 1st alphabetic character to drawing 14 (B), since 1 and 
an end point are [ 3 and color information ] c1 (= 200). 

[0104] A value 255 is arranged [ to / the 6th train / from / the 4th train / of the 1st scan line ] 
as the starting point shows the bucket corresponding to the 2nd image to d rawing 14 (B), since 4 
and an end point are [ 6 and color information ] c2 (= 255). 

[0105] Raster data are arranged [ to / the 10th train / from / the 7th train / of the 1st scan 
line ], as reading appearance of the bucket data is carried out from the field where the starting 
point makes a start address the bucket data buffer 20d address ad since 7 and an end point ace 
[10 and a data address ] ad(s) and the bucket corresponding to the 3rd image is shown in 
drawing 14 (B). 

[0106] The printout of the bit map data generated as mentioned above will be carried out to the 
recording paper by a printer etc. According to the gestalt of the above operation, since the 
alphabetic character color was changed if needed with reference to an alphabetic character, the 
color difference of a background, and the attribute information on an alphabetic character, when 
the size of the font of an alphabetic character is small, or also when the lightface typeface is 
used, it becomes possible to raise the readability of an alphabetic character. 
[0107] In addition, although the alphabetic character color was changed with reference to the 
color difference of an alphabetic character and a background, you may make it change an 
alphabetic character color with reference to the lightness of an alphabetic character and a 
background with the gestalt of the above operation, for example. The method is shown below. 
[0108] First, an alphabetic character and the method of searching for the lightness of a 
background are explained. RGB each component of the alphabetic character color a — L* a* b* 
in order to change into a color coordinate system — first — Ra Ga Ba from — XaYaZa is 
calculated by the degree type. 
[0109] 

Xa =2.7689xRa+1.7517xGa+1.1302xBa ... (17) 
Ya =1 .0000xRa+4.5907xGa+0.0601 xBa ... (1 8) 
Za =0.0000xRa+0.0565xGa+5.5943xBa ... (19) 

the same — RGB each components Ra, Ga, and Ba of the background color b from — Xb, Yb, 
and Zb are calculated. 

[01 10] next, Xa Ya Za from — lightness La * of an alphabetic character It asks by the degree 
type. 

La * =1 16x(Ya/255)1/3-16 (in Ya / the case of 255> 0.008856) ... (20) 

La * =903.3x (Ya/255) 

(in Ya / the case of 255<=0.008856) ... (21) 

Similarly, it is lightness Lb * of a background. It asks and asks for difference **Ldiff * of the 

lightness of an alphabetic character and a background by the degree type. 

[0111] 

**Ldiff^ =La *-Lb * ... (22) 

Lightness difference **Lstd * of criteria which can discriminate a background from an alphabetic 
character It is referred to as 5 and the information on the class of a character size and font 
amends this value as follows. That is, since the information v on the class of a character size 
and font is expressed in eight steps from 0 to 7, a degree type amends it. 
[0112] 
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**Lstd * =**Lstd *+(v-3) xO.5 ... (23) 

Lightness difference deltaLdiff* **Lstd * When it is above, color conversion is not performed, 
but it is lightness difference deltaLdiff*. **Lstd * Color conversion is performed when it is the 
following. Converted quantity **L* of a lightness difference It asks by the degree type. 
[0113] 

**L* =**Lstd *-**Ldiff * ... (24) 

It judges [ the value of an alphabetic character color is made to increase / or or ] by the 
following method whether reduction is carried out. The value of an alphabetic character color is 
larger than the value of a background color, or since it is the same, the value of an alphabetic 
character color is made to increase, when a degree type is realized. 
[0114]**Ldiff*>=0 ... (25) 

Moreover, since the value of an alphabetic character color is smaller than the value of a 
background color when a degree type is realized, the value of an alphabetic character color is 
decreased. 

[0115] **Ldiff*<0 ... (26) 

When making the value of an alphabetic character color increase, RGB each color is made to 
increase at a following rate. 

Ra,^Ra+1.0000x**L* ....(27) . . _ 

Ga =Ga+4.5907x**L* ... (28) 
Ba =Ba+0.0601x**L* ... (29) 

When decreasing the value of an alphabetic character color, RGB each color is decreased at a 

following rate. 

[0116] 

Ra =Ra-1.0000x**L* ... (30) 
Ga =Ga-4.5907x**L* ... (31) 
Ba =Ba-0.0601x**L* ... (32) 

However, Ra, Ga, and Ba It is referred to. as 0, when a value exceeds 255 and it becomes 255.. 
and a negative value. Next, Ra which calculated the value of the color information on an edge list 
here, Ga. and Ba It changes into a value. 

[Oi l 7] According to the above method, more natural conversion can be performed as compared^ 
with the case where the color difference is used. That is, although the degree of emphasis 
becomes large, and the degree of emphasis becomes small in the case where the color 
difference is used when the color of the both sides of an alphabetic character and a background 
is thin when the color of the both sides of an alphabetic character and a background is deep, 
according to the above method, it becomes possible to cancel such inconvenience. 
[01 18] Next, the gestalt of other operations of this invention is explained. Drawing 1 5 is the 
block diagram showing the example of a configuration of the gestalt of other operations of this 
invention. In this drawing, since the same sign is given to the case of drawin g 2 , and the 
corresponding portion, that explanation is omitted. 

[01 19] With the gestalt of operation shown in drawing 15 , it considers as the configuration which 
changes an alphabetic character color with reference to the size of the screen with which the 
screen treatment section 60 is newly added, and the alphabetic character color converter 40 is 
used in the screen treatment section 60. Other configurations are the same as that of the case 
of drawing 2 . 

[0120] The screen treatment section 60 performs binary-ized processing to bit map data using a 
screen as shown in d rawing 16 (B), in order to indicate the halftone image by binary. 
[0121] Moreover, the alphabetic character color converter 40 refers to not only alphabetic 
character attribute information but the size of the screen used in the screen treatment section 
60, and changes an alphabetic character color. Next, actuation of the gestalt of the above 
operation is explained. In addition, since the actuation of those other than alphabetic character 
color converter 40 and screen treatment section 60 is the same as that of the case of drawing 
2 . below, only actuation of the alphabetic character color converter 40 and the screen 
treatment section 60 is explained. 

[0122] The alphabetic character color converter 40 acquires the size of a screen from the 
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screen treatment section 60. As size of a screen, mxm (bit) is acquired, for example. The 
alphabetic character color converter 40 generates the screen size information w by the following 
methods from the size of the acquired screen. 

[0123] In the case of m< 5 In the case of w= 05<=m<9 In the case of w= 19<=m<13 In the case 
of w= 21 3<=m<1 7 In the case of w=31 7 <=m When [ which is w= 4 ] the size of a screen is given 
with the number i of lines of a screen, the screen size information w is generated by the 
following methods. 

[0124] In the case of i< 100 In the case of w= 4100<=i<150 In the case of w= 3150<=i<200 In the 
case of w= 2200<=i<250 In the case of w=1300 <=i The w= 0-character color converter 40 is 
reference-value deltaEstd by substituting for the following formulas the screen size information 
w and the alphabetic character attribute information v which were acquired by doing in this way. 
It computes. 
[0125] 

deltaEstd =deltaEstd+(v-3) x2+ (w-2) ... (33) 

Thus, obtained reference-value deltaEstd Color difference deltaERGB computed by the formula 
(6) It compares and is color difference deltaERGB. Reference-value deltaEstd In being above, it 
does not change an alphabetic character color, but it is color difference deltaERGB. Reference- 
value deltaEstd In being the following, according to the processing after the.above-mentioned .. . 
formula (8), it changes an alphabetic character color. 

[0126] In addition, it is reference-value deltaLstd * by substituting the screen size information w 
and the alphabetic character attribute information v for the following formulas, in changing the 
color of an alphabetic character according to a lightness difference. It computes. 
[0127] 

deltaLstd * =deltaLstd *+(v-3) x0.5+(w-2) xO.25 ... (34) 

And lightness difference deltaLdiff^ called for by the formula (22) **Lstd * When it is above, 
color conversion is not performed, but it is lightness difference deltaLdiff*. **L std* Color 
conversion is performed when it is the following. 

[0128] The edge data from which the alphabetic character color was changed with an alphabetic 
character attribute and screen size as mentioned above is supplied to the screen treatment 
section 60. after the bit map expansion section 50 is supplied and bit map data develops there: 
[0129] The screen treatment section 60 performs screen treatment to the bit map data shown in 
drawing 16 (A) using the screen (this example screen of 3x3) shown in drawing 16 (B): 
[0130] That is, each bit of the field of 3x3 of the bit map data shown in dra win g 16 (A) and each 
bit of the screen shown in drawing J.6 (B) are measured, the pixel value of a bit map is equal to 
the pixel value of a screen, or when large, "1" is outputted, and on the other hand, when the 
pixel value of a bit map is under a pixel value of a screen, ''0" is outputted. 
[0131] And the bit map data whose pixel value is "0" or "1" as shown in d rawing 16 (C) is 
generated by performing same processing to all bit map data, eliminating duplication and moving 
a screen suitably. 

[0132] Since according to the gestalt of the above operation the alphabetic character color was 
changed with reference to alphabetic character attribute information and screen size information 
and an alphabetic character color is suitably changed not only with the class of font but with the 
size of a screen when screen treatment is performed to bit map data by the screen treatment 
section 60. even when the size of a screen is large, it can prevent especially that the readability 
of an alphabetic character falls. 

[0133] In addition, although the alphabetic character color was changed with reference to the 
color difference or a lightness difference with the gestalt of the above operation, these things [ it 
not being limited to seeing and using a concentration difference etc. for example, ] are also 
possible for this invention. 

[0134] Moreover, it is possible to apply this invention also not only to a printer but to a CRT 
monitor etc. Furthermore, the above-mentioned processing facility is realizable by computer. In 
that case, the content of processing of the function which an image processing system should 
have is described by computer by the program recorded on the record medium which can be 
read, and the above-mentioned processing is realized by the computer by executing this program 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/03/19 



14/14^— 



by computer. As a record medium which can be read, there are a magnetic recording medium, 
semiconductor memory, etc. by computer. 

[0135] When circulating a commercial scene, store a program in portable mold record media, 
such as CD-ROM (Compact Disk Read Only Memory) and a floppy disk, and they are circulated, 
or it stores in the storage equipment connected through the network, and can also transmit to 
other computers through a network. In case it performs by computer, to store the program in the 
hard disk drive unit in a computer etc., and what is necessary is just made to perform by loading 
to main memory. 
[0136] 

[Effect of the Invention] In the image processing system which changes the drawing data 
containing an alphabetic character into the data of a display format in this invention as explained 
above The attribute information on the font corresponding to an alphabetic character is 
acquired, and the difference of the display parameter concerning whenever [ discernment / of an 
alphabetic character and its background ] is computed. The attribute information on a font, Since 
the alphabetic character in which the display parameter of an alphabetic character was changed 
if needed, and the display parameter was changed, and other drawing data were changed into the 
data of a display format according to the difference of a display parameter It is not based on the 
- size of the font to be used,'a class, or a . typeface, but it^becomes possible to perform the -high, r.. -- 
display of readability. 

[0137] Moreover, the information acquire the information about the size of a screen, compute 
the difference of the display parameter concerning whenever [ discernment / of an alphabetic 
character and its background ], and concerning screen size, The alphabetic character in which 
the display parameter of an alphabetic character was changed if needed, and the display 
parameter was changed according to the difference of a display parameter. Since other drawing 
data is changed into the data of a display format and it was made to perform screen treatment 
to the data of the acquired display format, it is not based on the size of a screen but it becomes 
possible to perform the high display of readability. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document lias been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is principle drawing explaining the principle of operation of this invention. 
[ Drawin g 2] It is the block diagram showing the example of a configuration of the gestalt of 
operation of this invention. 

[ Drawing 3] It is the block diagram showing the detailed example of a configuration of the edge 
list generation section shown in drawing 2 . 

[Drawing 4] It is drawing showing the example of a configuration of the display list of the 
alphabetic character generated in the display list processing section. 

[Drawin g 5] It is drawing showing the example of a configuration of the display list of the graphic 
form generated in the display list processing section. 

[Drawing 6] It is drawing showing the example of a configuration of the display list of the raster 
generated in the display list processing section. 

[ Drawing 7 ] It is drawing showing the example of a configuration of the edgejist generated in the 
edge list generation section. 

[ Drawing 8] It is drawing explaining an example of the expansion method of a display list. 
[Drawing 9] It is drawing explaining an example of the method of generating an edge list from a 
display list. 

[Drawing 10] It is drawing explaining an example of the method of compounding two or more edge 
lists. 

[Drawing 1 1] It is a flow chart for explaining actuation of the alphabetic character background 
color extract section. 

[Drawing 12] It is drawing showing the example of generation of the edge list of [ when the 
alphabetic character and the graphic form have lapped ]. 

[Drayyjng 1^^^ It is a flow chart for explaining actuation of the bit map expansion section. 
[Drawin g 14] It is drawing showing an example which develops an edge list to a bit map. 
[Drawing 15] It is the block diagram showing the example of a configuration of the gestalt of 
other operations of this invention. 

[Dravying 1^^^^ It is drawing showing an example of screen treatment. 
[Description of Notations] 

11 Processing-object data 

12 Bit map data 

1 Font Attribute Information Acquisition Means 

2 Display Parameter Calculus-of-Finite-Differences Appearance Means 

3 Reference- Value Calculation Means 

4 Display Parameter Modification Means 

5 Conversion Means 
10 Print Data 

20 Edge List Generation Section 
20a Print-data interpretation section 
20b Display list processing section 
20c Raster-data processing section 
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20d Raster-data buffer 

20e Edge list-processing section 

30 Alphabetic Character Background Color Extract Section 
40 Alphabetic Character Color Converter 
50 Bit Map Expansion Section 
60 Screen Treatment Section 



[Translation done.] 
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